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© Liquid detergent composition. 

© A liquid detergent composition containing the following components (a) and (b) at a proportion of (a)/[(a) + - 
(b)] of 0.4-1: 

(a) phosphoric ester of the following formula (1) 



R 1 -CH-CH,-OP-OX 1 



(1) 



OX' 



where R 1 is a C 8 - C12 linear hydrocarbon group, Ft" is a Ci - C< linear hydrocarbon group and X 1 and X 2 are, 
independently, a potassium atom or a hydrogen atom; and 
(b) phosphoric ester of the following formula (2): 



in 

CO 
CO 



o 

R 2 -OP-OX 3 
OX 4 



(2) 



wherein R 2 is a Cn-C, 5 linear hydrocarbon group and and X 4 are, independently, a potassium atom or a 
hydrogen atom. 
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BACKGROUND OF THE INVENTION 
Field of the Invention: 

5 This invention relates to a liquid detergent composition, and more particularly to a liquid detergent 

composition which is suitable for cleansing the skin and the hair, has good foamability, gives users a 
pleasant feel upon use, is stable and applicable to finger-push type pump containers. 

Discussion of the Background: 

Among liquid detergent compositions which are applied to the body, shampoos for the hair have 
conventionally been widely used. Recently, liquid body shampoos have become familiar to users instead of 
soaps because of their properties of agreeable touch and ease of use. 

As a component of detergent compositions, phosphate surfactants, which are classified as anionic 
surfactants, are used because they are mild to the hair and the skin. Among these phosphate surfactants, 
alkali metal salts of the surfactants have a high Krafft point, and are difficult to liquefy. This drawback has 
been overcome by converting the surfactants into alkanolamine salts to lower the Krafft point and to liquefy 
them. However, when converted into alkanolamine salts, foam producing ability (hereinafter referred to as 
foamability) is significantly deteriorated, which has left much room for improvements to provide satisfactory 
surfactant components for detergents. 

Furthermore, phosphate surfactants as a component of detergent compositions give disagreeable rough 
and frictional feel when used with hard water. 

Moreover, when a liquid detergent composition containing an alkanolamine salt of a phosphate 
surfactant is charged into a finger-push type pump container and used repeatedly, the gelled or solidified 
composition plugs the nozzle of the container, causing objectionable appearance and ejection of the 
composition in a wrong direction upon use. 

SUMMARY OF THE INVENTION 

30 Accordingly, one object of the present invention is to provide liquid detergent compositions containing a 
phosphate surfactant which maintain good characteristics of the surfactant, have excellent foamability, are 
stable, provide agreeable feel upon use, and are suitably applicable for finger-push type pump containers. 

This and other objects which will become apparent from the following specification have been achieved 
by the present detergent composition which contains phosphate surfactants (a) and (b) at a specified ratio 

35 in a stable liquid state, and provides an agreeable feel upon use, is mild to the skin and is suitable for use 
with a finger-push type pump container because it does not readily solidify. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

40 This invention provides a liquid detergent composition comprising the following components (a) and (b): 

(a) one or more compounds of formula (1): 

O 

4* R 1 -CH-CH,-OP-OX 1 (1) 

R4 OX 2 

so where R 1 is a C 8 - Ci 2 linear hydrocarbon group, R 4 is a Ci - C* linear hydrocarbon group and X 1 and 
X 2 are, independently, a potassium atom or a hydrogen atom; 

(b) one or more compounds of formula (2): 
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R 2 -0-P-OX 3 
OX* 



(2) 



where R 2 is a Cn-C 15 linear hydrocarbon group and X 3 and X 4 are, independently, a potassium atom or 
a hydrogen atom, the proportion by weight, (a)/[(a) + (b)] being 0.4 to 1. 
Referring to formula (1) of component (a), examples of group R 1 include a C 8 -Ci 2 linear alkyl groups or 
alkenyl groups, in particular, linear alkyl groups such as octyl, nonyl, decyl, undecy! and dodecyl. Preferable 
examples of R* are methyl and ethyl, and methyl is particularly preferred. 

Referring to formula (2) of component (b), examples of group R 2 include C n -Ci 5 alky! groups or alkenyl 
groups, in particular, linear alkyl groups such as undecyl, dodecyl, tridecyl, tetradecyl and pentadecyl. 

The proportion of the components (a) and (b) to be incorporated into the composition of the present 
invention is in the following range: 

(a)/[(a) + (b)] = 0.4-1. 

A value less than 0.4 indicates a high Krafft point for the composition indicating an unstable composition 
and should be avoided. Preferably, the proportion ranges from 0.50-0.90. 

Components (a) and (b) are salts of phosphoric esters and are obtained, for example, by reacting an 
aliphatic alcohol with phosphoric anhydride or phosphorus oxychloride, followed by neutralization with a 
basic potassium salt, such as KOH. The aliphatic alcohol, examples of which include linear alcohols and 
branched alcohols, may be used singly or as a mixture. DIADOL 115L (product of Mitsubishikasei Co.) and 
DOBANOL 23! (product of Mitsubishiyuka Co.), which are commercially available alcohols, are mixtures of 
linear alcohols and 2-alkyl branched alcohols, and are useful to provide a mixture of salts of phosphoric 
esters which meet the requirement of (a)/[(a) + (b)] being 0.4 - 1 . 

The combined amount of components (a) and (b) to be incorporated into the present liquid detergent 
composition is 5 - 60% by weight, preferably 10 - 40% by weight, of the total composition. 

The present liquid detergent composition may optionally contain other compatible ingredients which are 
generally used in this field. Such ingredients include moisturizers such as propylene glycol, glycerol and 
sorbitol; viscosity modifiers such as methylcellulose, polyoxyethylene glycol distearate and ethanol; ger- 
micides such as triclosan and triclocarban; anti-inflammatory agents such as potassium glycyrrhizate and 
tocopherol acetate; antidandruff agents such as zinc pyrithione and octopyrox; antiseptics such as methyl- 
paraben and butylparaben; pearly lustre-imparting agents; perfumes; colorants; UV absorbers and antiox- 
idants. They can be incorporated in any amounts which do not impede the effects of the inventive 
compositions. 

Furthermore, the liquid detergent compositions of this invention may optionally contain suitable amounts 
of various surfactants other than described above, so long as they do not impede the effects of the 
inventive compositions. Examples of other surfactants include sulfates or sulfonates (anionic surfactants) 
such as alkyl sulfates and polyoxyethylene alkyl sulfates; sulfosuccinates; taurates; isethionates; alphaolefin- 
sulfonates; carboxylates such as aliphatic soaps, ether carboxylic surfactants and acylated amino acid 
surfactants. Among them, aliphatic surfactants and isethionate surfactants are especially preferred from the 
viewpoint of texture and foamability. 

Referring to amphoteric surfactants, examples useful in this invention include carbobetaines, sul- 
fobetaines and imidazolinium betaines. In particular, hydroxypropylsulfobetaine and demineralized secon- 
dary imidazolinium betaine are preferred. 

Referring to nonionic surfactants, examples useful in this invention include polyoxyalkylene adducts, 
polyoxypropylene, polyoxyethylene adducts, amine oxides, mono- or di-ethanolamides, sorbitan fatty acid 
esters, glyceryl fatty acid esters, sucrose fatty acid esters, alkyl saccharides, and N-polyhydroxyalkyl fatty 
acid amides. Among them, most preferred are amine oxides, diethanolamides and alkyl saccharides. 

Referring to cationic surfactants, examples useful in this invention include mono- or di- alkyl adduct 
type quaternary ammonium salts having a linear or branched alkyl group, where the alkyl group may or 
may not contain alkylene oxide units. In particular, C12-C16 linear monoalkyl quaternary ammonium salts 
and quaternary ammonium salts having C20-C28 branched alkyl groups are preferred. 

The above-mentioned optional surfactants are used singly or in combination. Preferred amounts are 2- 
40% by weight, more preferably 5-25% by weight of the total composition. The proportion to the combined 
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amounts of components (a) and (b) and that of the optional surfactants is preferably 5:1 - 1:5, and more 
preferably, 3:1 - 1:2. 

The liquid detergent compositions of this invention are prepared by known processes. The pH of the 
compositions is desirably adjusted to 5 - 10, more preferably, 6 - 8.5 with KOH. 

5 The liquid detergent composition of this invention have the good feeling when used, excellent 

foamability, and prolonged stability. Accordingly, they are useful as shampoos, body shampoos, and further, 
detergents for the kitchen use and the like which directly contact the skin for a long time. Also, the 
compositions are suited for use with hard water, giving little or no frictional feel or rough touch upon use. 
Moreover, since the compositions are not gelled or solidified, they may be used in a container having a 

10 finger-push pump. 

Other features of the invention will become apparent in the course of the following descriptions of 
exemplary embodiments which are given for illustration of the invention and not intended to be limiting 
thereof. 

75 EXAMPLES 

Reference Example 1 : 

Phosphoric esters (A) to (F) (before neutralization) shown in Table 1 were prepared using various 
20 starting alcohols. The carbon numbers in the table indicate the total carbon numbers of the alkyl group of 
the phosphoric esters. 



Table I 



Starting 
| AJcohols 


Phosphoric esters 


Carbon Number 
of Alkyl Group 


(a)/l(a)+(b)] 


Identification 
of composition 


DIADOL 115L (pro- 
duct of Mitsubishi- 
kasei Co.) j 

DOBANOL 231 (pro- 
duct of Mitsubishi- 
yuka Co.) 


Mixture of Cll, 
C13 and CIS, See *l 

Mixture of C12 
and C13, See *2 


0.53 
0.90 


(A) 
(B) 


DOVANOL 23L (pro- 


Mixture of C12 


0.38 


(Q 


duct of Mitsubishi- 


and C13, See *2 






yuka Co.) 










16 




(D) 












12 




(E) 








(F) i 


Lauryl Aicohol 


12 


0 



*1: Proportion by weight of C ni :C 13 :C 15 is 47:31:22. 
*2: Proportion by weight of C 12 :C 13 is 43:57* 



Example 1: 

55 Liquid detergent compositions were prepared using phosphoric esters (A) to (F) prepared in Reference 

Example 1. They were evaluated in terms of the Krafft point, stability in the liquid state and the volume of 
foams (40° C and 20 ' C) according to the following methods. The results are shown in Table 2. 

Feel upon use of the inventive composition Nos. 1-4 and comparative composition No. 4 when used 

4 
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with hard water was also evaluated. The results are shown in Table 2. 



Krafft point: 

A twenty-fold diluted solution of each of the liquid detergent compositions was provided for measure- 
ment by conventional means. 

Stability in the liquid state: 

The liquid detergent compositions were evaluated in terms of the liquidity at 0 8 C by the naked eye 
according to the criteria below. 



Criteria: 



75 O: Transparent liquid 

X: Crystals deposited, floating or sedimentated 



Foam Volumes: 



2 o A ten-fold diluted aqueous solution of each of the liquid detergent compositions was provided for the 

test. 100 ml (temperature of the solution: 20 c C, 40" C) of the solution was placed in a messcylinder. Stirring 
blades were placed in the solution and stirred (1,000 rpm, reversed every 5 seconds). The volume of foams 
generated 30 seconds after the stirring was started was measured. 
A: 200 ml or more (good) 
25 B: 200 - 150 ml (fair) 

C: less than 150 ml (not good) 



Fe el upon use with hard water: 

A panel consisting of 10 women washed their hands with invention composition Nos. 1 - 4 (See Table 2) 
and comparative composition No. 4, under the conditions of 40 °C water temperature and 10° DH hardness 
of water, and sensually evaluated them according to the following criteria: 



Criteria: 

35 

Frictional feel during rinsing 
A: No frictional feeling 
B: Slight frictional feeling 
C: Very frictional feeling 
40 Rough and Dry feel after dried 
A: No rough/dry feeling 
B: Slight rough/dry feeling 
C: Rough/Dry feeling 

The results are shown in Table 2 as averages of evaluations. 
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55 Example 2: 

Readiness or hardness of solidification of the phosphoric esters to be used in the liquid detergent 
compositions of this invention was also studied. An aqueous solution of triethanolamine salt of lauryl 



6 

BNSDOCID: <EP 0496359A1_I_> 



EP 0 496 359 A1 



10 



phosphate (acid concentration: 15%, pH 7.6) and an aqueous solution of the potassium salt of phosphoric 
ester (A) prepared in Reference Example 1 (acid concentration: 15%, pH 7.6) were separately placed in 
glass bottles, and allowed to stand at 20 ' C, relative humidity 60% for 120 hours. The hardness of the gel 
generated at the liquid surface was measured with a rheometer (NRM-2010J-CW, manufactured by Fudo 
Kogyo K.K.) The results are shown in Table 3. The aqueous solution of the potassium salt of phosphoric 
ester (A), which is used in the inventive compositions maintained the liquid state, whereas the aqueous 
solution of the triethanolamine salt of lauryl phosphate solidified for the most part after the test period of 120 
hours. 

Table 3 



75 





Aqueous solution of triethanolamine 
salt of lauryl phosphate 


Aqueous solution of potassium 
salt of phosphoric ester (A) 


Hardness of gel (g/cm 2 ) 


1160 


30 



20 



25 



30 



Example 3: 

The resistivity to hard water of the phosphoric ester used in the present invention was examined with 
the parameter of scum (calcium salt) generation in hard water. Namely, an aqueous solution of a potassium 
salt of lauryl phosphate (acid concentration: 1%, pH 7.6) and an aqueous solution of a potassium salt of 
phosphoric ester (A) (acid concentration: 1%, pH 7.6) were provided, and 0.5 ml o1 each was diluted with 
4.5 ml of identical hard water and stirred for 10 seconds. The turbidity of the liquids was measured with a 
turbidity meter (TURBIDIMETER MODEL T-26O0DX, manufactured by Tokyo Denshoku K.K.). The results 
are shown in Table 4. 

The aqueous solution of the potassium salt of phosphoric ester (A) used in the present invention 
exhibited excellent resistivity against hard water when compared to the aqueous solution of the potassium 
salt of lauryl phosphate. 

Table 4 



35 



40 





Aqueous solution of potassium 
salt of lauryl phosphate 


Aqueous solution of potassium 
salt of phosphoric ester (A) 


Scum generation in hard water (ppm) 


10DH 
20DH 


560 
640 


80 
120 



Example 4: 



A transparent liquid detergent composition (pH 7.5) was prepared according to the following formulation. 

45 



50 



55 



(1) Potassium salt of 
phosphoric ester (A) 

( 2 ) Perfume 

(3) Ethanol 

(4) Dibutyl hydroxytoluene 

(5) Water 



35 wt.% 

0.5 wt.% 
3 wt.% 
0.1 wt.% 
balance 
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Water (5) was heated, into which ingredient (1) was dissolved. After cooling, ingredients (2) to (4) were 
added to obtain a transparent liquid detergent composition (pH 7.5). The obtained detergent composition 
was used for washing the skin and the hair. It was revealed that the composition was mild to the skin, 
produced rich foams, and gave users refreshing and nice feeling upon use. 

Obviously, numerous modifications and variations of the present invention are possible in light of the 
above teachings. It is therefore to be understood that within the scope of the appended claims, the invention 
may be practiced otherwise than as specifically described herein. 



Claims 

w 

1. A liquid detergent composition which comprises the following components (a) and (b): 
(a) a compound of formula (1): 



75 



R 1 -CH-CH 2 -OP-OX 1 



(1) 



OX* 



25 



30 



20 

where R 1 is a C 8 - C12 linear hydrocarbon group, R 4 is a Ci - Ca linear hydrocarbon group and X 1 
and X 2 are, independently, a potassium atom or a hydrogen atom; and 
(b) a compound of formula (2): 

O • 

R 2 -OP-OX 3 ( 2 ) 

A* 

wherein R 2 is a C11-C15 linear hydrocarbon group and X 3 and X 4 are, independently, a potassium 
atom or a hydrogen atom, wherein the proportion by weight (a)/((a) + (b)) is 0.4 to 1. 

35 2. The liquid detergent composition of Claim 1 , wherein R 1 and R 2 are linear alkyl or alkenyl groups. 

3. The liquid detergent composition of Claim 1 , wherein R 1 and R 2 are linear alkyl groups. 

4. The liquid detergent composition of Claim 1, wherein the proportion of the combined amounts of 
ao components (a) and (b) is 5 - 60% by weight based on the total liquid detergent composition. 

5. The liquid detergent composition of Claim 1, wherein the proportion by weight (a)/((a) + (b)) is 0.50-0.90. 

6. The liquid detergent composition of Claim 1, comprising a mixture of compounds having formula (t) or 
45 a mixture of compounds having formula (2). 

7. The liquid detergent composition of Claim 1, wherein the proportion of the combined amounts of 
components (a) and (b) is 10-40% by weight based on the total liquid detergent composition. 



50 8. The liquid detergent composition of Claim 1, having a pH of 5-10. 
9. The liquid detergent composition of Claim 1, having a pH of 6-8.5. 
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